Four processing parameters (time of grinding, pH of buffer, salt concentration of buffer, and homogenization time) involved in the liquid extraction of proteinases from flowers of the wild thistle ( Cynara cardunculus ), were studied for their effects on final caseinolytic activity by a surface response method. The caseinolytic activity was assayed spectrophotometrically using o-phthaldialdehyde. An empirical quadratic model was applied to experimental data pertaining to the average enzymatic activity and equations describing the optimal conditions were obtained. Simultaneous solution of these equations for the local maxima indicated that, within the range tested, the maximum (estimated) specific caseinolytic activity (around 9.5 &mu;mol of equivalent leucine/min.g of thistle flower) was obtained by grinding the flowers for 36 s, using an extraction buffer with a pH of 5.9 and a salt content of 0% (w/w), and homogenizing the ground flower/buffer suspension for 15 min. These data are of use in the optimization of extraction procedures, which are of relevance to the production of standardized plant rennets suitable for the large scale manufacture of ewe's milk cheese.
). An alternative way of extraction is grinding the dried flowers with crude kitchen salt, lying the paste on a cotton cloth which acts as a strainer, and solubilizing the enzymes by percolation with warm ewe's milk. The clotting activity of the aqueous extracts of flowers of C. cardunculus is due to enzymes which also possess proteolytic activity (Campos et al., 1990; Heimgartner et al., 1990; Morgado, 1990; Faro, 1991; Cordeiro et al., 1992 , Macedo, 1993 Macedo et al.,1993b) . Three proteinases (formerly termed cynarases or cardosins, and now termed cyprosins) have been isolated, purified and partly characterized in terms of activity (Campos et al., 1990; Heimgartner et al., 1990; Faro, 1991) and selectivity towards pure bovine caseins (Macedo, 1993; Macedo et al., 1993b; Pires et al., 1994; Esteves, 1995) , and it has been claimed that one is similar to chymosin whereas another is similar to pepsin. Vieira de S6 and Barbosa (1972) (Box et al., 1978) : Inspection of the estimates of the linear, cross, and quadratic effects of the four extraction parameters studied (see Table 2 ) indicates that: (i) the linear effects of parameters G, H, and T are statistically significant at the 5% level, (ii) the quadratic effect of parameter S is statistically significant at the 5% level, (iii) the quadratic effects of parameters G, H, and T are statistically significant at the 1% level and (iv) the linear effect of parameter S and the interaction effects of all parameter combinations are not statistically significant at the 5% level. Therefore, in attempts to simplify the model denoted as Equation (2) (Campos et al., 1990) , or 6.0 (Faro, 1991) . In view of these considerations, it may be suggested that the large linear effect of pH on the final specific activity of the enzyme extracted arises primarily from the change in the intrinsic activity of the enzyme as a response to pH rather than from changes in the extraction yield brought about by pH. Both the grinding time of the flowers and the homogenization time of the suspension are associated with positive linear effects on the final specific activity of enzyme extracted (see Table 2 (Fox and Walley, 1971; Sousa, 1993) . Therefore, the observed decrease in 9 arising from an increase in S should in principle be more directly attributed to the extraction yield of enzyme rather than to a decrease in its enzymatic activity. Although proteolysis of r3-casein by chymosin and proteinases from C. Cl1rdll11ClllllS is strongly inhibited at 5%, and completely inhibited at 10 '%a(w/w) NaCI (Fox and Walley, 1971; Sousa, 1993 (Table 2) . Although it appears that the effect of salt lies more on the side of the extraction yield, it should be noted that the inhibitory effect of NaCI on proteolysis is also pH-dependent which may result from the alteration of the specificity of the rennet Fox, 1977, 1978) .
The pH of the extraction buffer and the homogenization time of the suspension are virtually independent parameters as can be inferred from the negligible value of the cross factor b24 in Table 2 (Figure 1 ) might be due to a combination of the aforementioned activities, although it is expected that the coagulant activity will dominate. It is also apparent from Figure 1 that the analytical method utilized is quite reproducible. The nature of the experimental layout followed did not allow one to ascertain which are the major components of the overall caseinolytic activity. However, Faro (1991) and Faro et al. (1987 Faro et al. ( , 1992 (Morgado, 1990; Cordeiro et al., 1992; Sousa, 1993; Macedo et al., 1993b) . Macedo (1993) (94 ~L9, , , , , in /min, Mgpr, , teiii) , is probably due to lower selectivity of the enzymes in the plant rennets towards milk proteins than chymosin, which exhibits a high specificity towards the peptide bond PhelOÇMet106'
